Expression of genes encoding peroxisomal proteins in Saccharomyces cerevisiae is regulated by different circuits of transcriptional control.
In Saccharomyces cerevisiae induction of the FOX3 gene, encoding peroxisomal 3-oxoacyl-CoA thiolase, by growth on oleate as sole carbon source, is exerted via the cis-acting DNA element designated oleate response element (ORE) (Einerhand et al. (1991) Eur. J. Biochem. 200, 113-122). The transcription factor(s) binding to this upstream activation site (UAS) are still unknown, however. Induction of another peroxisomal enzyme, citrate synthase (CIT2) is dependent on the products of two genes called RTG1 and RTG2 (Liao and Butow (1993) Cell 72, 61-71). In the present study we have investigated whether RTG1 controls other genes coding for peroxisomal proteins, and whether such control takes place via the ORE. A number of genes coding for a variety of peroxisomal proteins such as: thiolase and catalase (peroxisomal matrix proteins), PAS3p (a peroxisomal membrane protein) and PAS10p (a protein involved in the import of peroxisomal proteins) were studied in their response to RTG1. Although the RTG1 and 2 products proved to be required for the increase in number and volume of peroxisomes upon induction by oleate, the single promoter output of the chosen set of genes remained practically unchanged in a rtg1 mutant strain. In addition gel retardation experiments indicated that RTG1 does not bind to the ORE. The behavior of genes coding for the various proteins also varied during repression, derepression and induction, indicating that probably a number of proteins are involved in tuning the output of each gene to cellular demand.